leading to less cell breakdown and more effective erythropoiesis. If so, an increase in normal erythropoiesis might lead to a greater mobilization of available iron, and this, together with the fetal demands, might lead to a negative iron balance and a state of iron deficiency in the absence of iron supplements.
Early iron deficiency may be difficult to diagnose. The value of measuring serum iron levels is limited when anaemia is minimal or iron deficiency is incipient. The T.I.B.C. usually increases with depletion of iron stores, but it also normally increases in pregnancy and, therefore, a rising level may be difficult to interpret. Absent iron stores are generally accepted as a feature of iron deficiency. The absence of iron stores in itself may not be of great importance and an increased ingestion or absorption of food iron may be enough to satisfy iron requirements during a period of greater demand,' 0 such as pregnancy. The number of sideroblasts in a bone marrow film is probably a more accurate index and sideroblast counts of less than 10% indicate iron deficient erythropoiesis. Of the 22 patients in whom bone marrow examinations were done 21 showed this feature. This finding apparently contradicts those of Schuman et al., 9 but in most of their patients bone marrow examination was carried out before the 28th week of pregnancy and they make the point that their limited data on bone marrow haemosiderin after the 32nd week also suggested a diminution of iron stores during pregnancy. Iron absorption is not increased in patients with 3-thalassaemia trait," and Pakes et al."2 emphasized that these patients possess the same increased requirements for iron during pregnancy as do other women without this defect.
The serum folate and B,, levels were all normal except in one patient, who had a low serum folate and showed mild megaloblastic change on bone marrow examination. These findings imply that these patients tend to remain in positive balance for vitamin B12 and folic acid, but they do not exclude increased demands. Hence, iron deficiency seems to be common in pregnant women with f-thalassaemia trait, and these patients should be given oral iron and physiological doses of folic acid throughout pregnancy, as are other women without this defect. The association of myopathy with malignant hyperpyrexia2 3 led to the suggestion that serum creatinine phosphokinase (CPK) levels may be consistently raised in susceptible patients. CPK is now commonly used to indicate susceptibility to malignant hyperpyrexia in relatives and yet some susceptible patients have normal CPK levels. 4 Muscle from susceptible patients was found to develop contracture in vitro when exposed to certain known trigger agents including halothane.5 The same muscle tissue when investigated neuropathologically was also found to have structural abnormalities consistent with myopathy.3 The discovery of these abnormalities enabled us to offer a screening test for malignant hyperpyrexia using muscle biopsy. When a family is investigated the indexed patient is studied first because there are other unrelated causes of hyperpyrexia under anaesthesia which can mimic malignant hyperpyrexia. So far 10% of the indexed patients referred to us for investigation have been found to have normal muscle, and other causes of the hyperpyrexia have been sought. When a diagnosis of malignant hyperpyrexia has been confirmed with the laboratory tests other members of the family are offered the investigation.
Evaluation of Creatinine Phosphokinase in
Our aim was to assess the relevance of CPK levels in patients shown to be susceptible to malignant hyperpyrexia using the muscle contracture screening test and structural abnormalities of muscle as identifiers. We report here the results of the first 52 biopsies performed on patients referred to us. 
Methods
Fifty-two patients with either a personal history of malignant hyperpyrexia during anaesthesia or relatives who had malignant hyperpyrexia were investigated. Motor point muscle biopsy of, usually, the left vastus internus muscle was performed under a form of general anaesthesia. We used general anaesthesia, using drugs not then implicated in the aetiology of malignant hyperpyrexia, because local infiltration anaesthesia hinders the identification of the motor point by electrical stimulation and greatly alters the reactivity of the muscle for in-vitro pharmacological screening. Thiopentone, fentanyl citrate, and nitrous oxide were administered after oral premedication with diazepam and body temperatures were recorded continuously at six different sites-namely, rectum, tympanic membrane, muscle, and three skin sites. The procedure lasted about 90 minutes, during which two specimens were taken for in-vitro pharmacological screening and 12 specimens were taken for neuropathological study including electron and light microscopy, neurohistochemistry, and tissue culture. All specimens were taken across the motor point and so motor nerve and endplate were included in all the investigations.
Each patient was venepunctured the day before investigation, at induction of anaesthesia, and the day after investigation. Blood was taken so that serum electrolytes and serum enzymes including CPK, aldolase, lactic dehydrogenase, alkaline phosphatases, and the transaminases could be estimated. Blood samples for CPK were taken without venous occlusion in fasting patients who had not undertaken strenuous exercise or had intramuscular injections within 48 hours. The CPK was determined using the standard Boeringer CPK kit. Fig. 1 shows the ranked CPK results grouped according to the degree of in-vitro contracture. In groups 0 and 1 the CPK results were similar in distribution; most patients fell into the normal CPK range for our laboratory of less than 60 U/l and the group means were within the normal range (table III). Group 2 had a different distribution and the group mean CPK (227 U/l) was significantly raised. The important clinical finding, however, was that some normal patients had raised CPK levels (false positive if the CPK is used to screen for malignant hyperpyrexia), and, even more important clinically, 10 patients with an abnormal in-vitro reaction to halothane were within normal limits for CPK (false negatives). Fig. 2 shows the ranked CPK results grouped according to the degree of morphological muscle abnormality. The pattern was substantially similar to that shown in fig. 1 The variability of the CPK between different families is shown in table IV. Three families were investigated in whom all the members susceptible to malignant hyperpyrexia had raised CPK levels; in two of these families the CPK levels were very high. Two families contained members susceptible to malignant hyperpyrexia whose CPK levels were consistently within the normal range, and in two families the CPK results of susceptible patients were inconsistently raised. 1  31  44  49  64  47  2  2  2  70  30  29  35  41  0  0  3  66  27  139  77  1  2  4  88  46  133  85  0  0 The variability of CPK estimations in an individual patient even when blood was taken under optimal conditions was unpredictably great. The first two patients in table V were brothers, one of whom was highly susceptible and the other non-susceptible to malignant hyperpyrexia. Out of four CPK estimations each brother had one raised value and three normal values and their mean CPK values were not significantly different. Cases 3 and 4 showed similarly unreliable CPK values. The patient in case 3, though susceptible to malignant hyperpyrexia, had one normal CPK value and a mean value less than that of the patient in case 4, who was found to be normal. Families with Consistently Normal CPK 
Discussion
Anaesthesia for patients susceptible to malignant hyperpyrexia can be provided using non-standard methods. If, however, patients are not screened those who are normal will be unidentified and will either suffer unnecessarily the increased risk of an anaesthetic designed to avoid all the known trigger drugs or have to have conservative rather than surgical treatment to avoid a general anaesthetic. All future generations will suffer similarly. Thus, the justification for screening all patients from known families is, firstly, to identify those who require special anaesthesia; secondly, to know which future generations may be at risk; and, thirdly, to remove the stigma of malignant hyperpyrexia from those found to be normal. Measuring CPK activity cannot be considered to be an adequate screening test for susceptibility to malignant hyperpyrexia. Nevertheless, in a few families in which people susceptible to malignant hyperpyrexia have high CPK levels CPK may be of some value as an initial screen, and it has helped us to decide whom to investigate first by muscle biopsy.
The high CPK levels were generally found in patients with the most severe halothane contracture and morphological abnormality, and it is pleasing to find that these two laboratory indices of muscle abnormality have such a high degree of correlation.
When evaluating the laboratory results it became apparent that there were varying degrees of abnormality on both the pharmacological and pathological investigations. Perhaps the variation is a continuum from the mild to severe. The grouped CPK results confirm that the less severely affected patients have CPK levels largely within the normal range. It is tempting to suggest that the degree of muscle abnormality indicates the severity of the clinical course of malignant hyperpyrexia, but as many of the patients investigated have never had malignant hyperpyrexia themselves this hypothesis awaits further evaluation. There is no indication that death occurs more commonly in families with high CPK levels, but susceptible relatives of patients who have died from malignant hyperpyrexia do seem to have more severe pharmacological and morphological muscle abnormalities.
In conclusion, we believe that estimation of CPK cannot be used as a test for predicting susceptibility to malignant hyperpyrexia unless the patient belongs to a family in which high CPK levels have been shown to correlate with susceptibility to malignant hyperpyrexia. 
